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w 20. Abstract (cont'd)

- the molecular system at this low temperature without introducing undesirable changes
and complications in the spectrum. A desirable spectroscopic sample would be an
ensemble of molecules, all in a particular and well-defined quantum state
(usually the lowest energy allowed state) traveling in free space with a narrow
velocity distribution, and at a sufficiently low density so that intermolecular
interactions are unimportant.

A supersonic expansion of molecules in an inert, monatomic carrier gas seems,
to a large degree, to satisfy the requirements of an ideal spectroscopic sample. In
the course of such a supersonic expansion, the translational temperature of the
carrier gas falls to an extremely low value - less than 0. 03K in some cases.
Polyatomic molecules seeded into this expanding gas communicate with the low
temperature bath provided by the monatomic carrier via two-body collisions,
causing the translational and rotational degrees of freedom of the molecules to
cool to comparable low temperatures. Vibrational cooling, although less complete
than rotational cooling, can also be quite extensive. The rapidly falling tempera-
ture and density in the resultant supersonic {et quickly brings the expanding gas into a
condition of free, collisionless flow, permitting molecular species which would
otherwise be highly unstable to survive, unperturbed, at a very low temperature
for a period of time limited only by the size of the apparatus. Because this cooling
occurs so quickly, in a manner which minimizes three-body collisions, the cooling
may be achieved without extensive condensation.

> The purpose of this account is fo frace the progress of research in the appli-
cation of supersonic beams and jets toward the solution of a number of problems
in molecular optical spectroscopy and to illustrate the promise such experiments

hold for future work.
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